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(54) MEASURING DEVICE OF HIGH-SPEED REPETTTIVE PULSED UGHT 

(57)Abstract: 

PURPOSE: To analyze the streak image of a high-speed repetitive 
pulsed light in a wide dynamic range, by using a photoelectron multiplier 
as a photoelectric transducer. 

CONSTITUTION: First, a delay time control signal generator 10 is 
started, and next, a dye laser oscillator 1 is started. This laser- pulsed 
light is made incident to a hematoporphyrin derivative 4 through a beam 
splitter 2 to emit fluorescence. The light is projected to a photoelectric 
source 31 of a streak tube 3 by an optical system consisting of lenses 
16 and 17 and a slit plate 15. Electrons discharged in accordance with 
the incident image are accelerated by an electric.field and are moved 
toward a deflecting electrode 33 and a fluorescent face 34. the laser 
pulsed light branched by the beam splitter 2 is converted to an electric 
signal by a PIN photodiode 5 and is inputted to a delay circuit 7 through 
an amplifier 6. The streak image on the fluorescent face 34 which is 
focused on a slit plate 1 1 is multiplied by a photoelectron multiplier 12. 




http://www19.ipdl.inpitgo.jp/PA1/result/detail/main/wAAADPaWXODA359104519P1.htm 2008/01/28 



2008$ 11280 138143^ 80EI PATENT & LAW 



NO. 0344 P. 4/22 



® l§ It ^ ^ <^A) 104519 

@int. ci.^ mw.^ ffmm^ mm mmmcLm)6ni&B 

G 01 J 1/44 7145-2G 

//HOIJ 31/50 7170-5C ^^WSc 1 



@# m BS57-214143 

li Bg57(l982)12^ 7 S 



?ft«^^TpTiJ^fflT1126#iifeW 1 r;^|2i 
Jfe^t|iif|3^ierii26#*w 1 



^ » s 

5£ * A ';^J 1- -5 * * a . Hii a6 a §t t) * t R! riJ] L T-c 
Sffl tea ^iiSSJiHg^ C J; *) ffiii * iSiiSEi 

h •; -^'lf®<s)SI«gK:Sfe^taffili33iffif»fc^^'=■ 
e. laS-S X h ij - * > v i- 

ox I- 'J - ^ m0-m^mBm%w&!9\hr^7it'i 

% ifi t « lij ^ i3 S S£ I? 19 Ha ^ <g ^ % £ ^ 
<D ffi :» t ® Bfl « -e tfj -r -5 ffl A ^ S ^ & flP J« L- fc 



-5 ft «: * a «i r s m ^ c s t, ^ -c isi M « ^ * IS a 

M SB fs V 11 ffi E ra M ft # O ^ Bt ^S- ® JS! W ® Ss IS « 

ffl ® Pi Se ffi ii «c (t ^ ffl g H JE t 4 1 

0 iS Iz ») S I- Ji/ X * St i«J 2S -E , 

HI {B|!i!mjE»gE¥et±HiIiBaSH8&aj;OelS183 

b T E ^ * ffe 3i 1- S I?! SB 18 ® S i Si E K iB ^ 

ma ® b3 Kl S -S i S5«agf C 12 



-95- 



2008^ 1fl28B mm SOEI PATENT & LAW 



NO. 0344 P. 5/22 



E )fe m 7- 18 (5 © a> 3fe 4S M c jS -r * 5fe ^ S S -r * 

36 Stags. 

2 ©Silt LTlBAtS7*o y ^'■e*-51$fi'ig5K0 
(a) rjS-/o,^'0m2®iiliC:ttwiSB*8l?i8Hg 

® BT 3 ^ S L X 36 ft an SI S . 



15BgD353-104519 (2) 

3.a!ao»ail?J:liiH 

cff u < i-x.tt-)ssi-iji!i**'rai-©ajgTiE5iiaji 
ja -e g ig s *i « A ?. -e * s s ^ o «■ fc: a u fc 

S5 ^ T- ^ ft t « 3fe © s K * =fb- * M !^ 1 4 a s t 

b t h 'J - A y 7 »<5fP tit 0^ ■5 . 

« » m Bii i if * fln t ® r«i c is r« m is * K s L. m 

1- 'I -^>'Stl>■^tmm«iyti><AMt■^hi^it. 



3tf:S^s COX f y -*«6:Sff*lliiA«««B« 
±ffl:^hy-#i$*j^n^i?3i'*^ ^-cm^t. 
y - ^-la^iaa^si 1 ? ^-^uKasBic*?*:, 

g « !* & {g ^ 50< f# 4- ft -5 i 3 W *, A>' * . 
5!J«gi t. ^ ft ■& ® T- 'iS i-^ft'E '^^i' 0 

^ y H'-;;K:J;»)$JlSSfts *ftiaji<ai^^ + 
irfiigS5il'''t"'^36©^ h y I 0* ~ 1 

7t 1,^ i © -j SI a» a -s nit £ a T- tt BI JK c ® S 



* IS ?S ® S 05 « ft S IE SI S C * ® ? J« W * ffl 

Bif 83 M » * a « t « » C f£ SB C <fc 4 M Sf iaj 
>4« S5 K Ki c ISi - (0 ife J& J; iS Sfl -e s S * ft 

^ :^ h y -^■§(D®36ffi±®x h y 

65iimcjis*A-i5i-c-3B«*)ja:r-9- v7-y 

^mi. iiaaJiU'ry vir^^sM>>mi'k7. I- 
89 ffi Jfe S 7- iB ^ S 0 lil ;!j t M E as g i$ Ii3 SSI » « ^ 

5s * s ffl s A <t © la ffi T as a -r 3 a A SI M & ffi 

m$ftTl->-5. 

ffliax K y - *y 7i4x ;^ h y - i^w, sje^^ 



-96- 



2008^ 1fl28B 131144^ SOEI PATENT & LAW 



NO. 0344 P. 6/22 



!«) -5 is IS] ® JSE a¥ g *^ & * 

ffl 12 S ® K J; ft i^i iS U A *J t -5 '-f * ® X 



7*l)flBS53-10451B(3) 

Si 1 EI!^*%5SfcJ;•5KiS^?ligL.^';^;^.J£©H• 

-?-i-m(5 3 7 . (BI»imS3 3. -^-fi-a^ + V 
T-f^nf^+y^^WT-U-i-saM:, 32. 7m 



ibit 5 0 .- 1 -CS*. 

r. a:^«c 1 iSffiW^A^-AWt-s i^!) I 0 ' (IS 
© a S ^ A' * ;i W 75> i£ fii S ti . 

ci 5-1, y*ji/7-i^- ^ 3 2 ©ASffliSfii* 
itfT^N'-^-^fllffiS 7 B:S}l6^♦t.Tl,^S. ffijSf 

2 1 i^-SSaSK 2 2 . 2 3 . 2 4 KJ;->T*Sffii 

3 1 JC - 4 0 0 0 # ^ . 3 5 K - 3 0 
0 0 1- . 3 5 K - 3 I 0 0 ® 

SS#^;S.&ti-ttr-..s. -g-jfeps 4 am® 2 5 
j;*)-^.'f 'i'D9' + >'*"'7-i^- I- 3 2ffliU*»]S; 

gJ:*) 3 0 0 0 *'Ji'HKlr''ffie*<-^A.4.*lTl-^'5. 
^^i'a9-+y*;i'7'U-h3 2 ©ffl:*ii»J«f5tt, 
m«it2 BCJ;?) 1 S 0 0 sS^u KOSEe*<^;i«.?i 
T 1.^ -5 . 

•7 h>K/i'7^ y SI'S* 4 14 if' -f i^--y|fe!RSl 



® 111 A ;!/ A je C J: 5 .E at S *i 4 . 

^-f ('--il'SfijgS 1 »:$S$& 6 0 0 naio a, K/U 
y-ll^hp 5BcfflU--9'**jaa«!8 0~Z 0 0 H 
II » ffl 16 KB ffl ffi ® « S jg U S JH T IS * Bi ^ a, 4 . 

IS t t * * S Bbe®#JS*0* 0 T 

K ^ ft - :6- ® ^-r X u - 36 tt Bl !»] ^ -e * -5 

1- ^-ji-^ -f 'J ypJS# 4 
--•r I- ,-H;v7 ^ ymm^i tt/N-yi/x 

3 ©*«ffi3 1 K:iaist»J3£4-AA-j-S*^¥ec 
<fc*)A;^3*ti.5. 835S3t*¥gtKits ;x U -/ hffi 

IS y y Fffli-ifittaEBSKgETSb-s. ) * 



-97- 



2008$ 1fi28B 13^45^1 SOEI PATENT & LAW 



NO. 0344 P. 7/22 



RJ c t, T S * 1 3* lis i « S A 9 C « ]^ $ *i. 4 . 
SI E * a ?9 m 2 K J: 9 i)- K * * & n !t ffe :5 © Ji' 
;^ 1^ - » tt H SB m * o ^ 4 c if« ffl S 41 4 . 

A;uxaffi*a;(jt ■5. P I =t V ?' -i a-- V 
5 OttSZJttJfjlSS 6 K J: »)Je"ia*ii|SIl!0(t^*<JB 

ffl (i ^ «: s -s 1% T as £ IB] SB g « % a a « ^ mi as jgF. 

niieaiSS*&ih.teiBI5IBIg^Cj;,-tjtSB5 3 1 



Kl!!l'e59-ie«519C4) 

*^€.ffl)£m^-A<(gi{iia<2 3 3 fflig < *ai@UT(,> 

* i e C JB ^ 4 a 5 1 tg J£ ffl (2 ffl * « i>C iS -fr .5 . 

iSSHK 7 «!a:S ttgliSJfilliS 8 cgfgE^ ftr* 

® (J i M - © » a © IE E ;!< ^ 4 S * 4, 4 . 
R^ieigS 8 « 8 0 ~ 2 0 0 MHj OSfflzMf So 

* '6 J3 « -f u - •</ o HHg S 1 © ;g i6 la i ?F 

5 7 5 ^;>U h ;4^ & + 5 7 5 |- S ^ SeSSteF^- 
«E 1 1 5 0 I- ©ESiffi (EfilCttiEKSiK: 

0 0 - 1 0 0 ,t:n/ *^Sjl[:S±ffl 



fiiiS?. I- - ^e3fflS*ffi3 * ©i!¥RIia35rip| 

f- S C J; ») * ® ?l6<&«f o 05 K »«S S +1. 4 . 
BiisB-eyT-y r^^'^Stt. u i a i;^ y , }• 
«i lA'&a**^ ;;4y h«i 1©;^'; -x )• ttS 
36M 3 i±0®*«ixyX 1 8 Ci-^TSfeS-fir^. 

JE^TJSfg® 1 z tix u V h K 1 1 © X y V h 



c:©ag8?nflwlii{s^iBSs 1 oasszacifti- 
7^ y ySgjg;f^4 cA«s-fr 

>E C iE sit c fii] JI8 S -li- ^ Z 1,^ ^ , 
C©®3tttX h y A j< 7 3 ©uyjC 1 6, 1 

y -^'©3 ©xmsss 1 

51 y V l-fii 1 5 0x V h ©IKKi'^o-^jt^jS 
3ESSS3 1 «A««CS^JEt4S**«)i!tiUt, iSfc 



2008$ 1^288 131145^ SOEI PATENT & LAW 



NO. 0344 P. 8/22 



3 3. «3EiB 3 t ®3'|SlK:e;Eb^f*«>*i'a. 

K SE. * *Hi5 ta ffi 6 0 T S SI H » 7 C A XI 3 

COiilSISMa 0 V*> t> 1 0 V «)B8T— 

ecoMffl) TSEJSHffi? KA:*J*■li^>*l"C''^«• 
^: ® i i jSJE^rawsmt ^'I'aet-r ^ 2 -^ro A^J 
mf-©PJi^ 1 0 n»no serfaT, -ret. -5. i 

0 0 naiioVg[ftt-&;6^iWflfilIliiaElE&7 A ^ 

c © J X K <o isn it ^ ffl a ft tt . 

1 0 V X 1 0 nano sec/ I sec - I 0 0 nanoV 



1tlii|aa59-10451D (5) 

3 nano secX 1 0 0 nanoV/ 1 0 V = 3 X 1 O'" 

i « 4, Okil^-or. SSPSS 7^-10 nano sec 

ass® 7 -cass * %.*i.ifcs^tti^iiu8iss 8 

El 15 0 hKJS'lb-C®l^«fiiS 3 KlIBi 
C ©?5£E© -7 5 - 1 0 0 h Ji-^i + 1 0 0 * 

©S«K:jtlI5'3-«tS?-*< 1 0 «sno secC'iCiaiPl 

3 3 ffl-^ < 4fflis!ita»cA*fr«oK*ib> 
J5C c Sii g g 3t K « E r 4 « t fls a ts » © «f (a 



ym^W i ©ia*^4'f*:*JiJC^**i.4t-© 

S fc - S S © S » ■< I' ^ IS * S * 'if- ® * 58 

Sl!^^*^arBl®^'~■AMt7t^:*<sr"^18 5?*<o v/ 

ijiT**) (® 1 HffliBl^lSS 3 3 -cT»»&x^ia] 

»)fi!ifeM3 4©*'£,>*a47KSF*S±K:A8ir4i 

0 i U C © 7K¥{J..« S! 4 a iC X T s t . 

S>&Ti^JS"!5cASi-r ^. -i- UTJtiiB*^«. 2 8 0 p 

sec iat*ifcs^-a:+ 1 0 o•*-;^ h-ciaiBi$ii®j£ 

jt*3S4ElACSr. i©itti®©^K3«a:, :^ V 
36-fe©:iSt-C3ctT<fe^. 



1 0 nano sacffitLT {BI?I«5? K AW t S . C 

Sf ( 1 0 Jiano S8e+ 3 x 1 0"" sec ) iS+lT 

h -i'{»4-g5 4HBK:St. ^©i^JfeS-? 

see KtfjK-«.fctili»**®^mi--5. 
C © * -5 C S jg 2! 3£ A ffl -r O-' C a * K jti 
IS -J- «18*»A<iSia«#K: AMI- 
{SiHl@ffi;»<Jltily*i--5i^a!H4 3 x l 0-"sec "fo 

ii< aa.. 4b-c®R3 X 1 o-"sec iHf-riLk 



-99- 



2008^ 1I28B 131146^ SOEI PATENT & LAW 



NO. 0344 P. 9/22 



-f&^mimA. B. C- -X. Y. ZK 

iLX:^ h y - fme>^miri> 3 x I 0"" sec -T 
-?iStl.fc815i?'5i< 1 0 mno Sec I I 0 soi ) i 

® tf}:^»*< 0 V C * T KSB * ilfcSlSlSEC J: , 
mffiA^&tYaffigAAt©*BB8«S1-S|-e»-&. 



15831958-104513 (6) 

AACffctti^lL.. A;dmBEW:aJlSB|S!|A>«,o^ 

©{CiPiEtS. c ®A*«£Ei:^rJI«»S'BlK« 

Y»Efflllt*S?J8<g«l Z©{HA«iJ6ciieiJt 
*r-SM®lf*0A«CSSK;LT®3E©ife 
SS|l*c:Jcm-r^.m^c:(i<X YT-n v ^' 1 4®Ya 

ffi}S.A*f|*^?.AAt«. t,^S. c®€^Eaoi 
t^. xaiEsiA;tJ4iS©A;?jsiEa 0 *■ 

»Sffla«fflA«K3SJ5LTg»©5teffla5fl-cJi4 
fiitS«K*<XY7-D 1 4©Y»MS*>&A 

c©sai2 xaiis©A*H: 

1 0 0 nanoV 

3 X 1 ©-"sec iS*Vfcai!*Oli3feaffi* i n<£Y 
liaaAAiLT {n - 1) X 1 0 0 nanoV^X 
«lffiSAAiL-Cl5IlfCAAl-X vro 1 4 
Crc-/ ht«i. XYT-Dy^' 1 4t:a*©J6 



0*1 0" ©Hj-yT-y y^'a-cffi< itjii'-cs*. 

IS © "C * 4 , 
CS558©aS®lii?8). 

K±lii!8 b fc J: -3 K:*iS?8«; J: J;*ifcr. 

A >H * © S jg b J£ ffi i i!> L -f o e ffl 1 6 L, fi 

Hf!ff»ffi®-gp©*©K«iiaiBL. c:*i*3S^ 
*i8<gfr*Sge^U. *«^iiSfift®a3;?j*- 

K^W^'St.^. ^;tJ6«^l6mWi4^ ffi»rA§ 



U e » ffi »iJ c J* g IS 1 ffl IE ffi T « * © ^ « iE 
Siia©IIJfeM-ctt®»«aiSc^4!fe»K:. * 

i^je««©tK;^)tacJeisi.Tx y7-D .^i. ] 

4®YS4CA»Lfc. 

xYra 1 4®YS&«-M^@ac[-)t:^;(i<& 

c:©«aEE«iSiiaS.K:SS^;i*^Btt. A S 
f -f V * I' vj?©A?Ji8^l*«^:r-5t 4*< 

«ig- -5.^.7*16 !s® a wc^ats. 

^■'i-yr'iyy^mtLX. xm^i^iS'Smizx 



-100- 



2008^ 1fl28B 13^46^ SOEI PATENT & LAW 



NO. 0344 P. 10/22 



txt> &, HEX v) ~i"S3 mmytms a^it 

3K S S tt w - •!)' 3t C i *) KH jE * *i yt T h « ^^ 7 

— -3 0 JI*;^ (0 7*0 77'f^l'**T#'57T 

iif « IS * ffi o 18 fiF, « * I. 18 W EI * « . 



Kraissa-ioisia (7) 



1 • 




2 ■ 




3 . 




2 1 , 


2 5. 2 6 • ■ • ^ig^S 




2 3 . 2 4 ■ • • ffifiS 


3 0 


• • X I- y - 


3 1 




3 2 








3 3 


• • X h -J -^=&fl>(SiigmS 


3 i 






• ■ :^ h -#©a>fflt\ffllS 


3 6 


• • h 'J -^«o$^S|ffi 


3 7 


• ■ y) ~ ixsor^-^^-nm 


4 • 




5 • 




6 ■ - 

7 ■ • 





■8 - • • ^ilg}|9@@ 

9 • ■• • SKJBfSS 

1 1 ■ ■ ■ X 'J v '(- (g 

12 • • • 3tS-?-ie'(!5S 

1 3 ■ • • «<@s 

1 5 ■ - • T.'T-a^tffi 

IB. 17, 1 8 • • • i^yx 



-101- 



2008$ 1^280 13«|46^ SOEI PATENT & LAW 



NO. 0344 P. 11/22 

1138353-104519(8) 



2! ^ 26 25 





2S' 1^ ^ 3 




* 3a 




oisnanQsec^ 




2008f 1fl28B \mn SOEI PATENT & LAW 



NO. 0344 P. 12/22 



I. ^ ft a> a s 

WS7¥ # W gS 552 Ml 4; 
Z.-^ 53 © « © 

^ e X u iT 1$ a ^ J 



(7514) sr- y a mK^^i 



3?igDS58-104519 (9) 

MiEOrtiS: mmmi 7—214143) 

W «tfiSl**«l?SB5K;|gI-©iKJg*J:tfJ5IJB-r 
gig^^^SA^^;^ie®s{■a!SS■c^b-?T;. x h ■; 

S O ia * K S SIJ ai fg ^ K J; ») 1 g * -U: 4. ® !g B 
Ife, A^i,fii>^ h >} - y :»> / ^ ii. m)ieg3t®± 

o a 5S i o Bi ffi -e lis ;S ^ « lis S e «. # SE L 3t 



4 W » « a t <t S I. ^ T IrI as <g * IS 4 

iS Jt ^ T » «) fi S ra M « ^ tt a E 28 S a SS c J: 

-e ® 15 ffl Bii a ig R -iR m ^ ® Jg 5S C {5 1 o 

® s an L. A X It aij IS s , 

(4) jg|!3@l£g^€l¥SU]^S5^!£SI2lii3;;!]Kl^IiS 

(C « -r ^ ?g a iS S |£ « $ ;!^ S If «f 3B « 0 

(5) w)e&:^ Y >) -■fime>~^inL^-±t-9yr>} 

m ® 0 b5 c a s -ti- 5 3£ ^ s s i S5 s s ® ffi c ffi 



(6) !wE?. (- g -;!'a®-gi;&ji£*)iii-i--i)-yri; 

M&*l,T^^«x V , [• tfiliEx >; , h ©®«if 
ii8 36 @ ? «| « ffi 0 3£ ® as C Ifi t s * # 3^ a -e * 

(2) KMSSSHSsI 2}T@orxh"j-i'f| 

J * ng^C'j tMiE-r-5. 
C3) iHas^i 4K®i 4ff-Ho rcoafttt 

:SM;-^*^730WyX16, 17, 7.'} y 



-103- 



2008^ lfl28B mm SOEI PATENT & LAW 



NO. 0344 P. 13/22 



5 A'i> • • - J * rc&m^itvyxi 6. 

17, XI) 7 5i)^h • ■ ■ i C^Ji3Et4. 

( + > w^f^i snmi-hwi^i m 



Kl)3ag53-104513 (10) 



